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Introduction: This study evaluated the readability, accessibility, usability, and reliability of vascular surgery information
on the Internet in the English language.
Methods: The Google, Yahoo, and MSN/Bing search engines were searched for “carotid endarterectomy,” “EVAR or
endovascular aneurysm repair,” and “varicose veins or varicose veins surgery.” The first 50 Web sites from each search
engine for each topic were analyzed. The Flesch Reading Ease Score and Gunning Fog Index were calculated to assess
readability. The LIDA tool (Minervation Ltd, Oxford, UK) was used to assess accessibility, usability, and reliability.
Results:The Web sites were difficult to read and comprehend. The mean Flesch Reading Ease scores were 53.53 for carotid
endarterectomy, 50.53 for endovascular aneurysm repair, and 58.59 for varicose veins. The mean Gunning Fog Index
scores were 12.3 for carotid endarterectomy, 12.12 for endovascular aneurysm repair, and 10.69 for varicose veins. The
LIDA values for accessibility were good, but the results for usability and reliability were poor.
Conclusions: Internet information on vascular surgical conditions and procedures is poorly written and unreliable. We
suggest that health professionals should recommend Web sites that are easy to read and contain high-quality surgical
information. Medical information on the Internet must be readable, accessible, usable, and reliable. ( J Vasc Surg 2012;
56:1461-7.)
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sThere has been an explosion in the accessibility of the
Internet by the world’s population. Use of the Internet is
increasing, and many patients are turning to the Internet to
search for health-related information.1 Surveys have
claimed that 55% of users with Internet access have
searched for health or medical information.2 It has been
suggested that 6.75 million health-related searches are
performed each day in Google alone.3
Search engines are the most common starting place for
patients looking for information. The Neilson’s Net Rat-
ing4 Web site shows that the five most-visited search
engines—Google, Yahoo, MSN/Bing, AOL, and
AskJeeves—provide 90% of all search questions.
The Internet, however, is unregulated, with concerns
of reliability and content of many Web sites. Eysenbach and
Kohler5 published a systematic review in 2002 of 79 studies
evaluating 5941 Web sites and reported that 70% of studies
found problems with quality on the Internet and only 9%
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http://dx.doi.org/10.1016/j.jvs.2012.04.058ame to a positive conclusion.5 Another problem is the
eadability of these Web sites. A recent study of Web sites
bout familial adenomatous polyposis found they had poor
eadability.6 Information for patients needs to be readable
or it to be useful in decision making.
Our aim was to evaluate the readability and content of
ascular surgery Web sites for carotid endarterectomy, en-
ovascular aneurysm repair, and varicose vein surgery.
ETHODS
We searched the three most popular search engines,
oogle, Yahoo, and MSN/Bing,7 for the keywords “ca-
otid endarterectomy,” “EVAR or endovascular aneu-
ysm repair,” and “varicose veins or varicose vein sur-
ery.” We used the exact phrase and English language
nly in the advanced search. Because most consumers
isit fewer than 25 sites found on a search, with most
inks being in the top five rank of the search results,8 we
nalyzed the top 50 sites per search engine. Web sites
ere excluded from the analysis if they contained irrele-
ant information (eg, corporate advertisements, blogs,
atient forums), repetition (Web sites were excluded
fter they appeared again in a second or third search
ngine result), or were inaccessible.
Readability scores. Readability is defined as the ease
n which text can be read and understood. Many scoring
ystems exist to assess readability. We used the two most
eliable readability formulas.
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November 20121462 Grewal et alTable I. The LIDA tool assessment
A, Overview of 3 areas assessed
1. Accessibility Can the consumer access the Web site?
Does the site conform to legal accessibility
standards?
Does your site reflect “best practice” in
coding and relevant metadata?
2. Usability Can the users find what they need to
know?
Can they use the site effectively?
Do the visitors return to the site?
3. Reliability Is the site kept up to date with the latest
research?
Does the site reflect best current
knowledge?
Is the information unbiased?
Does the site conform to high quality
standards?
B, 41-question LIDA Tool instrument
For questions 1.5, 1.6, level 2 (usability)
and level 3 (reliability):
Score each question on a scale of: 0  never
1  sometimes
2  mostly
3  always
Level 1: Accessibility 1.1 Page setup Characteristics that identify a web page so that
web browsers can interpret it correctly.
1.2 Access restrictions These factors can restrict users’ access to the
site, especially those with disabilities.
1.3 Outdated code HTML elements which will not be used in
future versions
1.4 Dublin core title tags Metadata that will ensure compatibility with
NHS directives.
1.5 Browser test The Web site should work in all commonly
used browsers and on Macintosh
1.6 Registration Is the information available full text without
registration, login, or subscription?
Level 2: Usability 2.1 Clarity 2.1.1 Is there a clear statement of who this
Web site is for?
2.1.2 Is the level of detail appropriate to their
level of knowledge?
2.1.3 Is the layout of the main block of
information clear and readable?
2.1.4 Is the navigation clear and well-
structured?
2.1.5 Can you always tell your current
location in the site?
2.1.6 Is the color scheme appropriate and
engaging?
2.2 Consistency 2.2.1 Is the same page layout used
throughout the site?
2.2.2 Do navigational links have a consistent
function?
2.2.3 Is the site structure (categories or
organization of pages) applied consistently?
2.3 Functionality 2.3.1 Does the site provide an effective search
facility?
2.3.2 Does the site provide effective browsing
facilities?
2.3.3 Does the design minimize the cognitive
overhead of using the site?
2.3.4 Does the site support the normal
browser navigational tools?
2.3.5 Can you use the site without third-party
plug-ins?
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Volume 56, Number 5 Grewal et al 1463The Flesch Reading Ease Score (FRES) rates English
text on a 100-point scale and is designed to indicate com-
prehension level. Higher scores indicate material that is
easier to read, with scores of 90 to 100 easily understood by
an average 11-year-old. The Reader’s Digest has a score of
65, Time magazine scores 52, and the Harvard Law Re-
view scores 30. Scores between 60 and 70 represent a
standard readability level, understandable by 13- to 15-
year-old students, with lower scores indicating complex
text.9,10 The FRES can be calculated using the formula:
206.835 – 1.015(total words/total sentences) – 84.6(total
syllables/total words).
The Gunning Fog Index (GFI) estimates the number
of years of school education required to understand the
English text on first reading. It is a measure of text read-
ability based on sentence length and hard words within the
sentence. A typical GFI of 6 represents the Bible, 10
represents Time magazine, 14 represents The Times news-
paper, and15 represents academic papers. The ideal score
for readability is 7 to 8, and 12 represents texts too hard
to read for most people. The GFI is calculated as: grade
level  0.4 (average sentence length  percentage of hard
words). Thus, short sentences written in plain English
achieve the best scores.
For ease of use, both readability tests were performed
Table I. Continued.
2.4 Engagability
Level 3 reliability 3.1 Currency
3.2 Conflicts of interest
3.3 Content production
3.4 Content production procedu
supplemental
3.5 Output of content—supplemusing an online readability testing Web site.11 WThe LIDA tool. The LIDA tool (Minervation Ltd,
xford, UK) is an online instrument to measure the design
nd content of health information on the Internet12 and
as been validated in accessibility, utility, and reliability
Table I). Scores 90% represent good results and 50%
epresent poor results. Accessibility represents the ease with
hich a consumer, with or without a disability, is able to
ccess the Web site. Usability represents whether the user
an extract the necessary information from the Web site. A
ser who is unable to access or use the Web site is likely to
o elsewhere.
ESULTS
The search using the keywords resulted in thousands of
able II. Number of results obtained
earch engine CEA EVAR VV
oogle 679,000 6,760,000 1,430,000
ahoo 799,000 4,930,000 7,370,000
SN/Bing 771,000 5,080,000 7,520,000
EA, Carotid endarterectomy; EVAR, endovascular aneurysm repair; VV,
aricose veins.
2.4.1 Can the users make an effective
judgment of whether the site applies to
them?
2.4.2 Is the Web site interactive?
2.4.3 Can the users personalize their
experience of using the site?
2.4.4 Does the Web site integrate nontextual
media?
3.1.1 Does the site respond to recent events?
3.1.2 Can users submit comments on specific
content?
3.1.3 Is site content updated at an appropriate
interval?
3.2.1 Is it clear who runs the site?
3.2.2 Is it clear who pays for the site?
3.2.3 Is there a declaration of the objectives of
the people who run the site?
3.3.1 Does the site report a clear content
production method?
3.3.2 Is this a robust method?
3.3.3 Can the information be checked from
original sources?
3.4.1 Are the audience needs identified in
advance?
3.4.2 Is comprehensive literature searching
conducted?
3.4.3 Are retrieved documents critically
appraised?
3.4.4 Is content authored by subject experts?
3.4.5 Is content reviewed by an independent
expert or panel?
l 3.5.1 Has literature searching found the right
information?
3.5.2 Does the content check out?
3.5.3 Is the content accurate?re—
entaeb sites (Table II). In all, 600 Web sites were examined
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excluded due to repetition, 169 because of irrelevant con-
tent, and 32 because of inaccessible links, leaving only 189
(31.5%) that were suitable for analysis.
The first 10 Web sites obtained with each search engine
are listed for carotid endarterectomy (CEA; Table III),
EVAR (Tables IV), and varicose veins (VV; Tables V). The
first Web site to appear in all the search engines is for
Wikipedia, an unregulated Web site where any individual
can edit and produce a document.
The mean readability scores for FRES were 53.53 for
CEA, 50.53 for EVAR, and 58.59 for VV. The mean GFI
was 12.3 for CEA, 12.12 for EVAR, and 10.69 for VV.
Table VI reports the mean scores for the LIDA tool for
reliability, accessibility, usability, and reliability for each
of the three vascular topics. The Fig shows a box and
whisker plot of the Web sites analyzed.
The reading scores were scattered over a wide range
though the mean GFI and FRES, which suggested the
reading styles of the Web sites are difficult to comprehend.
DISCUSSION
In 2004, an estimated 4.5% of Internet searches were for
health-related information, representing nearly 7 million
searches daily,3 and up to 90% of patients diagnosed their own
symptoms online.13 In 2006, 50% of Internet users were
seeking health-related information at least once a month.14
Unfortunately, much of the information on the Internet is
unreliable,15 and patients may find inadequate and inappro-
priate information about their medical condition,16,17 which
can negatively influence their decision making.
Our study shows that vascular surgery information is
difficult to obtain due to a large number of irrelevant
(28%) and inaccessible (5%) Web sites. The sites that
were analyzed suffered from poor readability and reliabil-
ity. The readability scores for most of the vascular sur-
gery Web sites used by the public are higher than those
for Time magazine, which may be too difficult for com-
prehension by a substantial portion of the patient popu-
lation. Complex sentences with long words and phrases
can discourage the reader.18 There needs to be an at-
tempt to keep the readability level of the Web sites lower
to improve the understanding by consumers.
The LIDA tool allowed the measurement of accessi-
bility, usability, and reliability. Our results show that the
accessibility of our studied Web sites was relatively good,
but usability and reliability were poor. It is well acknowl-
edged that if a Web site is not reliable, then people will
leave.19 The mean reliability of our sample sites was
46.61% (range, 26%-85%). Of concern was the large
number of Web sites that were unreliable and poorly
usable, potentially causing harm to patients.20,21 Purcell
et al22 have shown that a clear quality-control policy on
Web sites is important for trust.
The Health on the Net (HON) Foundation is an
internationally recognized organization that provides a
code of conduct seal for Web sites that agree to its eight
principles,23 which are:. Authoritative—indicate the qualifications of the au-
thors;
. Complementarity—information should support, not re-
able III. The first 10 results for “carotid
ndarterectomy”
oogle:
1. http://en.wikipedia.org/wiki/Carotid_endarterectomy
2. http://www.vascularweb.org/vascularhealth/Pages/
carotid-endarterectomy.aspx
3. http://www.nhs.uk/conditions/
CarotidEndarterectomy/Pages/introduction.aspx
4. http://www.youtube.com/watch?vImHe-7RoqVc
5. http://www.surgeryencyclopedia.com/A-Ce/Carotid-
Endarterectomy.html#b
6. http://circ.ahajournals.org/content/97/5/501.full
7. http://www.ninds.nih.gov/disorders/stroke/
carotid_endarterectomy_backgrounder.htm
8. http://www.nhlbi.nih.gov/health/health-topics/topics/
carend/
9. http://www.oxfordradcliffe.nhs.uk/forpatients/
patientinfoleaflets_updatedOct07/carotid.pdf
10. http://www.vascularsociety.org.uk/news-and-press/
2010/39-uk-audit-of-vascular-surgical-services-and-
carotid-endarterectomy.html
ahoo:
1. http://en.wikipedia.org/wiki/Carotid_endarterectomya
2. http://www.nhs.uk/Conditions/
Carotidendarterectomy/Pages/introduction.aspxa
3. http://www.ehow.com/facts_7348197_
carotid-endarterectomy.html
4. http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC1356444/
5. http://www.medic8.com/heart-disorders/carotid-
endarterectomy.htm
6. http://www.nlm.nih.gov/medlineplus/ency/article/
002951.htm
7. http://www.vascularweb.org/vascularhealth/Pages/
Carotid-Endarterectomy.aspxa
8. http://www.ninds.nih.gov/disorders/stroke/
carotid_endarterectomy_backgrounder.htma
9. http://www.surgeryencyclopedia.com/A-Ce/Carotid-
Endarterectomy.html#ba
10. http://www.nhlbi.nih.gov/health/dci/Diseases/carend/
carend_what.htmla
SN/Bing:
1. http://en.wikipedia.org/wiki/Carotid_endarterectomya
2. http://www.nhs.uk/Conditions/
Carotidendarterectomy/Pages/introduction.aspxa
3. http://www.ehow.com/facts_7348197_carotid-
endarterectomy.htmla
4. http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC1356444/a
5. http://www.medic8.com/heart-disorders/carotid-
endarterectomy.htma
6. http://www.nlm.nih.gov/medlineplus/ency/article/
002951.htma
7. http://www.vascularweb.org/vascularhealth/Pages/
Carotid-Endarterectomy.aspxa
8. http://www.ninds.nih.gov/disorders/stroke/carotid_
endarterectomy_backgrounder.htma
9. http://www.surgeryencyclopedia.com/A-Ce/Carotid-
Endarterectomy.html#ba
10. http://www.nhlbi.nih.gov/health/dci/Diseases/
carend/carend_what.htmla
Repetitive Web site.place, the doctor–patient relationship;
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sonal data submitted to the site by the visitor;
4. Attribution—cite the source(s) of published informa-
tion, and date medical and health pages;
5. Justifiability—cite back-up claims relating to benefits
and performance;
6. Transparency—accessible presentation, accurate e-mail
Table IV. The first 10 results for “EVAR or
endovascular aneurysm repair”
Google:
1. http://en.wikipedia.org/wiki/Endovascular_aneurysm_
repair
2. http://www.bupa.co.uk/individuals/health-information/
directory/e/endovascular-repair
3. http://www.oxfordradcliffe.nhs.uk/forpatients/
090427patientinfoleaflets/100420evar.pdf
4. http://www.evartrials.org/
5. http://www.vascularinfo.co.uk/surgery/Endovascular_
Aneurysm_Stent_Repair_EVAR.aspx
6. http://www.urbandictionary.com/define.php?termevar
7. http://www.medterms.com/script/main/art.asp?
articlekey38676
8. http://bdb.org.uk/REVAR.htm
9. http://www1.imperial.ac.uk/surgeryandcancer/
divisionofsurgery/clinical_themes/vascular/clinicaltrials/
evar_trials/
10. http://www.nejm.org/doi/full/10.1056/
NEJMoa0909305
Yahoo:
1. http://en.wikipedia.org/wiki/Endovascular_
aneurysm_repaira
2. http://www.evartrials.org/a
3. http://www.medterms.com/script/main/art.asp?
articlekey38676a
4. http://www.evartrials.org/patient.htma
5. http://acronyms.thefreedictionary.com/EVAR
6. http://www.urbandictionary.com/define.php?termevara
7. http://www.nejm.org/doi/full/10.1056/
NEJMoa0909305a
8. http://www.ctsnet.org/portals/endovascular/
procedures101/exp_tech.htmla
9. http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2599974/
10. http://www.nice.org.uk/guidance/index.jsp?
actionarticle&o41769
MSN/Bing
1. http://en.wikipedia.org/wiki/Endovascular_
aneurysm_repaira
2. http://www.evartrials.org/a
3. http://www.medterms.com/script/main/art.asp?
articlekey38676a
4. http://www.evartrials.org/patient.htma
5. http://acronyms.thefreedictionary.com/EVARa
6. http://www.urbandictionary.com/define.php?termevara
7. http://www.nejm.org/doi/full/10.1056/
NEJMoa0909305a
8. http://www.ctsnet.org/portals/endovascular/
procedures101/exp_tech.htmla
9. http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2599974/a
10. http://www.nice.org.uk/guidance/index.jsp?
actionarticle&o41769a
aRepetitive Web sites.contact; m. Financial disclosure—identify funding sources; and
. Advertising policy—clearly distinguish advertising from
editorial content.
A recent study, however, showed no difference in HON
ode-certified colorectal Web sites compared with others.6
Of interest is the high scoring of Wikipedia articles in
he search engine results and in our readability and LIDA
ool assessment. Wikipedia is an open-source encyclope-
ia, where volunteers can collaborate and edit the pages.
ikipedia is the largest and most popular general refer-
nce work on the Internet and has an estimated 365
able V. The first 10 Web sites for “varicose veins or
aricose vein surgery”
oogle:
1. http://en.wikipedia.org/wiki/Varicose_veins
2. http://www.cks.nhs.uk/varicose_veins
3. http://www.nhs.uk/conditions/Varicose-veins/Pages/
Whatarevaricoseveins.aspx
4. http://www.bupa.co.uk/individuals/health-information/
directory/v/varicose-veins
5. http://www.patient.co.uk/health/Varicose-Veins.htm
6. http://www.netdoctor.co.uk/diseases/facts/
varicoseveins.htm
7. http://www.varicoseveins.co.uk/
8. http://www.bbc.co.uk/health/physical_health/
conditions/varicose1.shtml
9. http://www.dailymail.co.uk/health/article-2003264/
Varicose-veins-Gold-tipped-laser-zaps-minutes-NHS-
patients-given-procedure.html
10. http://www.vnus.co.uk/vascular-disease/varicose-
veins.aspx
ahoo:
1. http://en.wikipedia.org/wiki/Varicose_veinsa
2. http://www.nhs.uk/Conditions/Varicose-veins/Pages/
Whatarevaricoseveins.aspxa
3. http://www.answers.com/topic/varicose-veins
4. http://www.nlm.nih.gov/medlineplus/varicoseveins.html
5. http://www.ncbi.nlm.nih.gov/pubmedhealth/
PMH0002099/
6. http://www.varicose-veins.co.uk/
7. http://www.holisticonline.com/remedies/varicose.htm
8. http://www.nlm.nih.gov/medlineplus/ency/article/
001109.htm
9. http://www.bupa.co.uk/individuals/health-information/
directory/v/varicose-veinsa
10. http://www.varicoseveins.co.uk/a
SN/Bing
1. http://en.wikipedia.org/wiki/Varicose_veinsa
2. http://www.nhs.uk/Conditions/Varicose-veins/Pages/
Whatarevaricoseveins.aspxa
3. http://www.answers.com/topic/varicose-veinsa
4. http://www.nlm.nih.gov/medlineplus/
varicoseveins.htmla
5. http://www.ncbi.nlm.nih.gov/pubmedhealth/
PMH0002099/a
6. http://www.varicoseveins.co.uk/a
7. http://www.holisticonline.com/remedies/varicose.htma
8. http://www.nlm.nih.gov/medlineplus/ency/article/
001109.htma
9. http://www.bupa.co.uk/individuals/health-information/
directory/v/varicose-veinsa
10. http://www.varicoseveins.co.uk/a
Repetitive Web sites.illion readers worldwide.24
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weakness in using FRES and GFI to assess the readability of
health-related text. They rely solely on the number of syllables
in a word and the number of words in a sentence, which may
not accurately reflect reading level. Although comprehension
of a given material may be enhanced by the addition of
illustrations, improved layout, and appropriate use of font size
and color, the readability grading tools do not assess these
features.25,26 The LIDA tool uses many criteria to assess
medical Web sites; however, it is subjective and can lead to bias
when the Web site is assessed.
CONCLUSIONS
This study shows that some surgical information on the
Internet can be unreliable and unusable. Improvements
need to be made to allow patients to access reliable infor-
mation to make informed decisions on medical treatments.
As health care professionals, we need to direct our patients
toward accurate and standardized Web sites. Health pro-
fessionals should recommend Web sites that are easy to read
and contain high-quality surgical information. Despite the
problems, the Internet is easily accessible and allows pa-
tients access to a large amount of important and valuable
information regarding their conditions and surgery. Medi-
cal information on the Internet must be readable, accessi-
Table VI. Readability and LIDA scores for each topic
Assessment CEA EVAR VV
GFI 12.30 12.12 10.69
FRES 53.53 50.53 58.59
LIDA
Accessibility (A) 72.64 76.85 77.76
Usability (U) 58.86 60.23 63.58
Reliability (R) 50.16 52.27 43.78
Total (A, U, R) 63.88 66.17 65.36
CEA, Carotid endarterectomy; EVAR, endovascular aneurysm repair;
FRES, Flesch Reading Ease Score; GFI, Gunning Fog Index; VV, varicose
veins.
0
20
40
60
80
100
120
Accessibility Usability Reliability LIDA FRES
Fig. Box and whisker plot of the scores for the analyzed Web sites.
FRES, Flesch Reading Ease Score. The horizontal line in the
middle of each box indicates the median; the top and bottom borders
of the box mark the 75th and 25th percentiles, respectively, and
the whiskers mark the 90th and 10th percentiles.ble, usable, and reliable.UTHOR CONTRIBUTIONS
onception and design: PG, RS
nalysis and interpretation: PG, BW, SA, JN, RS
ata collection: PG, JN
riting the article: PG, SA, RS
ritical revision of the article: PG
inal approval of the article: PG
tatistical analysis: JN
btained funding: Not applicable
verall responsibility: PG
EFERENCES
1. Bansil P, Keenan NL, Zlot AI, Gilliland JC. Health-related information
on the Web: results from the HealthStyles Survey, 2002-2003. Prev
Chronic Dis 2006;3:A36.
2. Pew Internet and American Life Project. The online health care revolution:
how the Web helps Americans take better care of themselves. Available at:
http://www.pewinternet.org/Reports/2000/The-Online-Health-
Care-Revolution.aspx. Accessed February 2012
3. Eysenbach G, Kohler CH. What is the prevalence of health-related
searches on the World Wide Web? Qualitative and quantitative
analysis of search engine queries on the internet. AMIA Annu Symp
Proc 2003:225-9.
4. Sullivan D. Nielsen NetRatings Search Engine Ratings Available at:
http://searchenginewatch.com/reports/article.php/2156451. Ac-
cessed February 2012.
5. Eysenbach G, Powell J, Kuss O, Sa ER. Empirical studies assessing the
quality of health information for consumers on the World Wide Web: a
systematic review. JAMA 2002;287:2691-700.
6. Soobrah S, Clark S. Your patient information website: how good is it?
Colorectal Dis 2011;14:90-4.
7. Nielsen MegaView Search. Top 10 U.S. Search Provider. Available at:
http://blog.nielsen.com/nielsenwire/online_mobile/nielsen-reports-
february-2010-u-s-search-rankings/. Accessed September 2011.
8. Eysenbach G, Köhler C. How do consumers search for and appraise
health information on the World Wide Web? Qualitative study using
focus groups, usability tests, and in-depth interviews. BMJ 2002;
324:573-7.
9. Flesch R. A new readability yardstick. J Appl Psychol 1948;32:221-33.
0. Kincaid J, Fishburne R, Rogers R, Chissom B. Tech. Rep. 8-75,
Memphis, Tenn. Derivation of new readability formulas (automated
readability index, fog count and Flesch reading ease formula) for navy
enlisted personnel. Millington, TN: Naval Technical Training; U.S,
Naval Air Station; 1975.
1. Readability testing. Available at: http://juicystudio.com/services/
readability.php. Accessed February 2012.
2. LIDA M. Validation instrument for healthcare Websites. Available at:
http://www.minervation.com/lida-tool/. Accessed February 2012.
3. Schembri G, Schober P. The Internet as a diagnostic aid: the patients’
perspective. Int J STD AIDS 2009;20:231-3.
4. Miniwatts Marketing Group. Internet usage statistics — the big picture.
World Internet users and population stats 2006. Available at: http://
www.internetworldstats.com/stats.htm. Accessed February 2012.
5. Gottlieb S. Health information on internet is often unreliable. BMJ
2000;321:136.3 [doi: 10.1136/bmj.321.7254.136/b].
6. Winker MA, Flanagin A, Chi-Lum B, White J, Andrews K, Kennett RL,
et al. Guidelines for medical and health information sites on the inter-
net: principles governing AMA web sites. American Medical Associa-
tion. JAMA 2000;283:1600-6.
7. Bessell TL, McDonald S, Silagy CA, Anderson JN, Hiller JE, Sansom
LN. Do internet interventions for consumers cause more harm than
good? A systematic review. Health Expect 2002;5:28-37.
8. Wang SW, Capo JT, Orillaza N. Readability and comprehensibility of
patient education material in hand-related web sites. J Hand Surg Am
2009;34:1308-15.
22
2
JOURNAL OF VASCULAR SURGERY
Volume 56, Number 5 Grewal et al 146719. Jakob Nielsen’s Alertbox, November 24, 2003: Two sigma: usability
and six sigma quality assurance. Available at: http://www.useit.com/
alertbox/20031124.html. Accessed February 2012.
20. Biermann JS, Golladay GJ, Greenfield ML, Baker LH. Evaluation of
cancer information on the internet. Cancer 1999;86:381-90.
21. Chalmers I. Invalid health information is potentially lethal. BMJ 2001;
322:998.
22. Purcell GP, Wilson P, Delamothe T. The quality of health information
on the internet. BMJ 2002;324:557-8.
23. Health on the Net (HON) Foundation. The HON code of conduct for
medical and health Web sites (HONcode). Available at: http://
www.hon.ch/. Accessed February 2012. S4. Alexa Internet. Five-year traffic statistics for http://Wikipedia.
org. Available at: http://www.alexa.com/siteinfo/wikipedia.org?
range5y&sizelarge&yt. Accessed February 2012.
5. Flesch RF. How to write plain English: a book for lawyers, consumers.
1st ed. New York: Barnes and Noble; 1981.
6. Murero M, D’Ancona G, Karamanoukian H. Use of the Internet by
patients before and after cardiac surgery: telephone survey. J Med
Internet Res 2001;3:E27.ubmitted Apr 3, 2012; accepted Apr 30, 2012.
